Depression is the most common mental health problem among American elders and it is also prevalent among those with diabetes. The 20-item Center for Epidemiological Studies Depression Scale (CES-D) is commonly used to measure depressive symptoms in elders, but its length is potentially burdensome. Twelve short forms of the CES-D (4 to 16 items) exist, but they have not been tested with elders with diabetes. This study compared reliability and validity estimates across the 12 short forms and investigated similarities in classifying elders with diabetes as clinically depressed using standardized cut scores. Beck's theory provides a framework for identifying the affective, cognitive, behavioral, and somatic symptoms that are measured by the CES-D. Data were merged from two studies, which yielded 80 elders with diabetes who completed the CES-D items during structured interviews. Cronbach's alpha was .87 for the CES-D; it ranged from .60 (5 items) to .84 (16 items) for shorter forms. Correlations of the full CES-D and short forms ranged from .82 (4 items) to .98 (16 items). Using the CES-D cut score, 14% of the elders with diabetes had clinically significant depressive symptoms: 21% men, 11% women, 17% African Americans, and 13% Caucasians. A 5-item scale overestimated 29% as clinically depressed: 33% men, 27% women, 25% African Americans, and 29% Caucasians. The findings suggest that shortened scales to measure depressive symptoms may be potentially useful with elders with diabetes. Further psychometric studies of the CES-D short forms are recommended with elders with chronic conditions.
diabetes (Carnethon et al., 2007; Maraldi et al., 2007) used a 10-item CES-D scale (Andresen, Malmagren, Carter, & Patrick, 1994) . However, no studies have compared use of the various shortened versions of the CES-D with elders with diabetes.
Consistent with Beck's theory of depression, the 20-item CES-D scale includes symptoms in four categories: affective, cognitive, behavioral, and somatic (Beck, 1991) . The seven somatic symptoms are feeling bothered, talking less, problems with concentration, changes in appetite, changes in sleep, effort, and fatigue (Radloff, 1977) . These symptoms can be present in elders with diabetes without depression. To date, however, no research has focused on the measurement of somatic depressive symptoms in persons with diabetes. In a study of cancer patients, VanWilgen, Dijkstra, Stewart, Ranchor, and Roodenburg (2006) found the total score on the somatic items of the 20-item CES-D differed significantly between persons with cancer and persons who did not have a cancer, but the researchers concluded that somatic morbidity depended on cancer type. The findings may differ for persons with diabetes, however, who may constitute a more homogeneous group.
In addition to the four categories of symptoms measured by the 20-item CES-D (Radloff, 1977) , the scale includes 4 positively worded items that require reverse coding when creating a composite score. These items ask about feeling good, happy, hopeful, and enjoying life (Radloff, 1977) . The other 16 items ask about the presence of depressive symptoms. Schroevers, Sandermann, Van Sonderen, and Ranchor (2000) found that the 16 items reflecting negative affect were reliable and valid indicators of depressive symptoms, but the validity of the positive affect items was not confirmed; they therefore recommended that these items should not be included in the composite CES-D score.
Four shortened versions of the CES-D omit all of the positively phrased items (Bohannon, Maljanian, & Goethe, 2003; Lawton, Moss, Winter, & Hoffman, 2002; Melchior, Huba, Brown, & Reback, 1993) . Seven abbreviated CES-D measures (Andresen et al., 1994; Cole, Rabin, Smith, & Kaufman, 2004; Kohout, Berkman, Evans, & Cornoni-Huntley, 1993; Santor & Coyne, 1997; Shrout & Yager, 1989; Turvey, Wallace, & Herzog, 1999) include two of the four positively worded items, though the items retained are not the same; and one shortened scale contains a single positively phrased item (Lewisohn, Seeley, Roberts, & Allen, 1997) . The effect of retaining or omitting the positive worded items from the CES-D scale with elders with diabetes has not been examined.
This study of elders with diabetes therefore examined the reliability and validity of the original 20-item CES-D (Radloff, 1977) and 12 CES-D short forms that varied in length from 4 to 16 items (Andresen et al., 1994; Bohannon et al., 2003; Cole et al., 2004; Kohout et al., 1993; Lawton et al., 2002; Lewisohn et al., 1997; Melchior et al., 1993; Santor & Coyne, 1997; Shrout & Yager, 1989; Turvey et al., 1999) . The study also looked at whether elders with diabetes would be similarly classified as depressed or not based on standardized cut scores for the 12 abbreviated measures and evaluated the effects of including somatic depressive items and items phrased positively.
Method

Design and Sample
A descriptive, cross-sectional design was used to examine depressive symptoms in 80 older adults with diabetes. The study was a secondary analysis of data from two larger studies of elders in 29 Northeast Ohio retirement communities who reported that they had diabetes; the diagnosis of diabetes was not verified by a medical expert, nor was the type of diabetes (type 1 or 2) noted. The two larger studies have been reported elsewhere (Zauszniewski, Chung, & Krafcik, 2001; Zauszniewski, Eggenschwiler, Preechawong, Roberts, & Morris, 2006) .
The two samples of elders were chosen from the same pool of existing retirement communities in Northeast Ohio. The two studies from which they were chosen were conducted at the same time and the inclusion criteria for study participation were identical. However, one of the studies used a targeted recruitment plan to include as many male and minority elders as possible. Merging of the two samples of elders for this analysis created a sample with demographic characteristics that resemble those of elders in other published studies conducted in senior living facilities where 63% to 78% of the participants were women (Mihalko, Wickley, & Sharpe, 2006; Rossen & Gruber, 2007; Schumaker, 2006) and average ages ranged from 76 to 84 years (Mihalko et al., 2006; Rossen & Gruber, 2007; Schumaker, 2006) . While a number of researchers have reported that 92% to 97% of their samples were White elders, Howard et al. (2002) described the distribution of African Americans in residential care and assisted living facilities and how targeted recruitment can increase the diversity of the sample.
Instruments
Demographic data on the older adults with diabetes included age recorded as the respondent's reported age in years and gender and race, recorded on the basis of each respondent's self-report. The presence of diabetes was identified by the elders using a 26-item checklist of possible chronic conditions. Depressive symptoms were measured by the CES-D and the short forms of the CES-D. Study participants completed the 20-item CES-D (Radloff, 1977) , which asks them to rate the frequency of experiencing each of the symptoms listed during the week prior to completing the measure using a 4-point Likert-type scale ranging from rarely or none of the time (0) to most or all of the time (3). Scores can range from 0 to 60; after reverse coding for 4 items, higher scores indicate greater frequency of depressive symptoms. Alpha coefficients of .86 and .82 have been reported for frail elderly (Davidson, Feldman, & Crawford, 1994) and healthy older adults (Zauszniewski, Morris, Preechawong, & Chang, 2004) , respectively.
We examined 12 short forms of the CES-D scale, each with 4 to 16 items taken from the original 20-item measure. A list of the specific items in each of the abbreviated scales has been published elsewhere (Zauszniewski & Bekhet, in press) . Table 1 lists the authors of the shortened measures (Andresen et al., 1994; Bohannon et al., 2003; Cole et al., 2004; Kohout et al., 1993; Lawton et al., 2002; Lewisohn et al., 1997; Melchior et al., 1993; Santor & Coyne, 1997; Shrout & Yager, 1989; Turvey et al., 1999) and displays the CES-D items that specifically measure somatic symptoms Zauszniewski, Graham / Depressive Symptoms 223 (5) Melchior (4) that may be present in persons with diabetes. The 7 items are feeling bothered, appetite, concentration (mind), effort, sleep, talking less, and fatigue. These symptoms constituted a single factor in the original factor analysis of the CES-D conducted by Radloff (1977) , which has been replicated across several populations (i.e., Blazer, Landerman, Hays, Simonsick, & Saunders, 1998) and confirmed with meta-analytic methods (Shafer, 2006) .
Acceptable estimates of reliability, ranging from .76 to .96, have been reported for all these scales in studies of older adults (Andresen et al., 1994; Bohannon et al., 2003; Cole et al., 2004; Kohout et al., 1993; Lawton et al., 2002; Lewisohn et al., 1997; Melchior et al., 1993; Santor & Coyne, 1997; Shrout & Yager, 1989; Turvey et al., 1999) , and all of the 12 shortened scales have reported construct validity as indicated by significant correlations with theoretically related constructs (Andresen et al., 1994; Bohannon et al., 2003; Cole et al., 2004; Kohout et al., 1993; Lawton et al., 2002; Lewisohn et al., 1997; Melchior et al., 1993; Santor & Coyne, 1997; Shrout & Yager, 1989; Turvey et al., 1999) . Although the authors of shortened CES-D scales have occasionally changed the response format from the original 4-point Likert-type scale to a trichotomized or dichotomized format, in the study reported here, we examined the validity and the reliability of the 12 scales using the original scaling with responses from rarely or none of the time (0) to most or all of the time (3). Normality was assessed for all the separate instruments by examining skewness (3 to -3) and kurtosis (8 to -8) scores based on recommendations from Kline (2005) . All of these scores were within acceptable parameters for normal distribution.
Data Collection Procedures
Following approval by the Institutional Review Board and informed consent from study participants, data were collected by trained interviewers during face-to-face interviews. During the interviews, participants completed the 20-item CES-D (Radloff, 1977) . There were no missing data on the 20-item measure in either of the two studies from which the data for this analysis were obtained.
Data Analysis
Descriptive statistics were used to describe the sample of older adults who reported diabetes in the two parent studies. Reliability estimates were used to describe internal consistency for the 12 abbreviated versions of the CES-D and the full version. Construct validity was also evaluated for each of the short forms and the full CES-D. Pearson's correlations were examined for strength and direction between each of the abbreviated CES-D forms and the 20-item CES-D. In addition, we compared the 12 short forms with the 20-item CES-D on the percentage of elders who would be considered to have clinically significant depressive symptoms using standardized cut scores.
Because the sample was drawn from two different studies, relevant demographic characteristics were examined. The two samples were compared on gender, race/ethnicity, and age. Significant differences were found on gender (χ 2 = 16.25; p < .01) and race/ethnicity (χ 2 = 8.47; p < .05). Age was found to be also significantly higher in one group with a reported mean age of 83.3 (SD = 6.6) in the first group and 78.6 (SD = 7.3) in the other. The two groups were similar on the number of reported chronic conditions. After combining the two samples, there were no significant differences, based on age, between men and women. However, Caucasian elders were found to be significantly older than Black respondents with mean ages of 82.4 (SD = 6.8) and 76.4 (SD = 7.4), respectively. The differences in age that were found between the Caucasian and African Americans might be expected given the known difference in life span between these two groups of elders (Lee et al., 2004) .
There are published "cut scores" for many of the CES-D short forms (i.e., Kohout et al., 1993; Lawton et al., 2002; Melchior et al., 1993; Turvey et al., 1999) . However, the methods used for determining those scores are inconsistent. For example, the eight-item Turvey scale has a published cut score of 6 (Turvey et al., 1999) , whereas the eight-item Melchior scale has a published cut score of 7 (Melchior et al., 1993) . In addition, there are two shortened CES-D scales that have been modified to use a dichotomous (yes/no) or trichotomous (much of the time, some of the time, or hardly ever) (Kohout et al., 1993) response. However, because our focus was on the analysis of item content (i.e., depressive symptoms), we maintain a consistent response format and retained the same four responses for all 12 short CES-D scales. We also developed a standardized "cut score" for each CES-D short form.
To develop the standardized cut scores for each of the 12 CES-D short scales, we used Kohout's formula (Kohout et al., 1993) . This formula is a simple arithmetic "conversion" based on the possible total score for each scale. Kohout and colleagues (1993) derived this formula from the cut score procedure used with the original 20-item CES-D. Radloff (1977) determined the cut score of 16 on the full 20-item CES-D based on the highest scoring 15% of respondents who completed the scale. The 20-item CES-D has four responses options for each item, scored 0-1-2-3, and a maximum possible score of 60. Using Kohout's formula (Kohout et al., 1993) , standardized cut scores are determined by dividing the total possible score on a short CES-D scale by 60 (the total possible score on the full 20-item CES-D) and multiplying that number by 16 (the established cut score on the full 20-item CES-D). For example, on a 5-item scale, the total possible score is 15 (5 items multiplied by 3, the highest response). That total score is divided by 60, which equals .25. Then, .25 is multiplied by 16, resulting in a standardized cut score of 4 for the 5-item short form of the CES-D.
Results
The sample for this analysis consisted of 80 elders who reported that they had diabetes. The majority of the sample were women (n = 56, 70%) and Caucasians (n = 68, 85%). Their ages ranged from 65 to 94, with an average age of 82 years. On average, they reported three chronic conditions; the most common were arthritis (67.5%), high blood pressure (53.8%), and heart trouble (48.8%); 28.7% (n = 23) reported fewer than three conditions, 42.6% (n = 34) reported three or four conditions, and 28.7% (n = 23) reported five or more chronic conditions. The sample's mean score on the 20-item CES-D (M = 7.19; SD = 7.52) indicated that these older adults with diabetes had few depressive symptoms. Their mean scores on the various short versions of the CES-D ranged from 1.29 to 5.49, with standard deviations ranging form 1.80 to 5.97; these scores also indicated few depressive symptoms (Table 2) .
Reliability analyses revealed a Cronbach's alpha of .87 for the 20-item CES-D scale and alphas for the abbreviated scales ranging from .60 (5item Bohannon scale) to .84 (16-item Lawton scale). The average interitem correlation was .25 for the 20-item scale; correlations for the others ranged from .21 (8-item Melchior scale) to .32 (9-item Santor scale) ( Table 2) . Correlations between the various abbreviated versions and the 20-item CES-D ranged from .82 (4-item Melchior scale) to .98 (16-item Lawton scale).
As shown in Table 3 , using the cut score of 16 for the 20-item CES-D, almost 14% of these elders with diabetes would be considered to have clinically significant depressive symptoms, including almost 14% of men, 11% of women, 13% of Caucasians, and 17% of African Americans. Except for the 16-item Lawton scale and the 8-item Melchior scale, which classified 11% and nearly 14% of the elders with diabetes as having clinically significant depressive symptoms, respectively, the other short CES-D scales would identify a larger percentage of the sample as having clinically relevant depressive symptoms. The 16-item Lawton scale identified a lower percentage of men, women, Caucasians, and African Americans than the full 20-item CES-D, whereas the 8-item Melchior scale identified a higher percentage of women with clinically relevant depressive symptoms than the 20-item CES-D.
The 5-item Lewisohn scale detected the largest percentage, close to 29%, of the elders with diabetes as having clinically significant depressive symptoms, including 33% men, 27% women, 29% Caucasians, and 25% African Americans. Of all of the short CES-D scales, this scale identified the greatest percentage of men with clinically relevant depressive symptoms. Two other short CES-D scales, the 10-item Andresen scale and the 8item Turvey scale, considered almost 28% of the elders with diabetes to have clinically relevant symptoms of depression. These two scales were similar in their classification of elderly women with diabetes. However, the 8-item Turvey scale identified more men, 29% as compared with 27%, and more Caucasians, 28% as compared with 26%, than the 10-item Andresen (Table 3 ).
The 5-item Lewisohn scale identified the highest percentage (29%) of Caucasian elders with diabetes as having clinically relevant symptoms of depression, whereas the 10-item Andresen scale classified the highest percentage (33%) of African Americans with clinically significant depressive symptoms. The 16-item Lawton scale identified the lowest percentage of Caucasian elders (12%) and of African Americans (8%) with clinically significant symptoms of depression (Table 3) . However, the trends identified for the total sample closely resembled the trends observed for men and women and for Caucasians and African Americans.
Discussion
The study reported here used secondary data from elders residing in retirement communities, who were fairly independent and required little assistance with daily activities. For these elders, completion of the full 20item CES-D was not burdensome; there were no missing data. However, researchers have described its length as potentially burdensome, especially for more debilitated elders, and have raised concerns about excessive missing data (Bono et al., 2007; Smits et al., 2007) . As a result, 12 shortened forms of the CES-D containing 4 to 16 of the 20 items have been developed; however, this is the first study to examine the psychometric properties of these abbreviated scales in older adults with diabetes.
In this study, scores on the 12 short forms of the CES-D were highly correlated (.82 to .98) with those on the 20-item CES-D scale, supporting their construct validity and potential usefulness for this population. The findings are consistent with those reported by Bohannon and colleagues (2003) for outpatients with asthma and diabetes; they found a correlation of .91 between their 5-item scale and the full 20-item CES-D. Similarly, Melchior and colleagues (1993) reported correlations of .87 and .93 between their 4-item and 8-item scales and the full 20-item scale in middle-aged women. In a sample of primary care patients (ages 17 to 80 years), Santor and Coyne (1997) reported a correlation of .97 between their 9-item scale and the full 20-item CESD-D scale.
In this study, the internal consistency was alpha = .87 for the full 20-item CES-D scale, and alphas for the abbreviated scales ranged from .61 (5-item Shrout scale) to .84 (16-item Lawton scale). The most obvious explanation for the modest reliability coefficients is the smaller number of items on the shorter scales (DeVellis, 2003) . However, the scales that failed to meet the minimum criteria for acceptable reliability of alpha > .70 (DeVellis, 2003) were also those that eliminated 5 to 7 of the somatic symptom items. This finding is consistent with the conclusion drawn by VanWilgen and colleagues (2006) in their study of cancer patients: There was no confirmed evidence for removing the somatic items from the CES-D scale.
In addition, except for the 5-item Shrout scale, the shortened scales with alphas < .70, including the 4-item and 8-item Melchior scales and the 5-item scales by Bohannon and Lewisohn, contained one or none of the 4 positively worded items from the 20-item CES-D. Thus, although researchers have recommended the removal of these items from the CES-D (Schroevers et al., 2000) , our findings suggest that this omission might affect reliability. The low alpha found in the 5-item Shrout scale might be expected as the developers of this measure (Shrout & Yager, 1989) purposely selected the highest loading item on each of five factors derived from factor analysis rather than selecting items that loaded together. They used this method to preserve the diverse aspects of the construct of depressive symptoms being measured (Shrout & Yager, 1989) .
Some of the alphas found in this study were substantially lower than the alphas reported in the studies conducted by developers of the abbreviated forms. For example, alphas reported for the 10-item Andresen, .87, .81, and .76 in the original studies, as compared to .82, .81, .60, and .65 for the same scales in our study. The differences in reliability estimates, however, may reflect differences in the ages, gender, or race/ethnicity of those who participated in the original studies and in this study, which focused on elders with diabetes.
Using the established cut score of 16 for the 20-item CES-D, nearly 14% of the total sample of elders with diabetes would be considered to have clinically significant depressive symptoms. The study showed substantial differences between the various shortened CES-D measures and the 20-item CES-D, including the possibility of detection of false positives (i.e., classification as depressed when not depressed) and false negatives (i.e., categorized as not depressed when depressed), which raises concern about the extent to which symptoms of diabetes that overlap with symptoms of depression are measured. For example, the 5-item Lewisohn scale classified the greatest percentages of the total sample and subgroups defined by gender and race/ethnicity with clinically relevant depressive symptoms. This scale was highly correlated with the full 20-item CES-D but had marginal reliability (.65); also, it contains 1 (asking about sleep) of the 7 somatic symptom items on the full 20-item CES-D but none of the positively phrased items. The 10-item Andresen scale showed a trend similar to the 5-item Lewisohn scale in categorizing large percentages of the total sample, men, women, Caucasians, and African Americans as having clinically relevant depressive symptoms. This scale, however, contains 5 of the 7 somatic symptoms and 2 of the 4 positively phrased items. Taken together, these findings suggest that the differences observed in classifying elders with diabetes as having clinically relevant depressive symptoms may be unrelated to the measurement of specific somatic symptoms or to the positive or negative wording of items on a measuring scale.
The 8-item Melchior scale was strikingly similar to the full 20-item CES-D in classifying the total sample and racial groups with clinically relevant depressive symptoms. In comparison with the 20-item CES-D, the 8item Melchior scale classified one less man and one more woman as having clinically significant depressive symptoms. Although this 8-item scale contains none of the positively worded items and only 1 of the 7 somatic items, it may be a reasonable alternative to the full 20-item CES-D, particularly when use of a shortened scale is appropriate.
One limitation of the current study is that only the full version of the CES-D was administered to study participants and their responses to the 20 items were used to calculate the scores for the various short forms. Previous studies have shown that the administration of a short form of the CES-D and a quality of life scale produced results similar to these with administration of the full version of the scale (Cheung, Liu, & Yip, 2007) . Nevertheless, further studies that use the short forms of the CES-D are needed to determine whether responding to the instrument as a whole affects the responses to individual items.
A second limitation of this study was the use of standardized cut scores to compare the 12 short CES-D forms with the 20-item CES-D. While standardization facilitated the examination of the measures using the same 4point response scale, determination of cut scores may have been somewhat arbitrary. Further examination of the sensitivity and specificity of the various CES-D short forms in relation to diagnostic measures of clinical depression is recommended.
A third limitation of the current study is that information about the education level of the study participants was not collected in the parent studies. Although we were unable to compare the two samples from which these data were obtained on education, we may assume that their educational level was sufficient to complete the full 20-item CES-D measure using the fourresponse option format. Other scoring formats for short CES-D scales that were suggested by Kohout et al. (1993) , including the dichotomous (yes/no) and trichotomous (much of the time, some of the time, or hardly ever) formats, may be useful for elders who have little education. Other limitations included the self-reported diagnosis of diabetes by the study participants and the disproportionate number of Caucasian women in the study.
Despite these limitations, our findings point to a need for closer examination of item content on measures of depressive symptoms, including items measuring somatic symptoms, to determine whether the symptoms being measured truly reflect clinically significant depression or whether they reflect a coexisting chronic condition such as diabetes. Further testing of abbreviated measures of the CES-D in elderly persons who have been diagnosed with diabetes is therefore recommended. Given the possibility of symptom overlap between physical and mental conditions, it is critical to identify the measures that most accurately capture depressive symptoms in order to provide early intervention for elders with chronic conditions such as diabetes. Measures of depression that suggest false positives or false negatives in elders with diabetes may lead to unnecessary interventions that can complicate the treatment of diabetes or withholding of treatment that is necessary and important for diabetes self-management.
